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Instrumentation and Chemicals
Nuclear magnetic resonance spectra were taken on Varian UNITY INOVA 500 ( 1 H, 500 MHz; 13 C, 125 MHz) spectrometer using tetramethylsilane for 1 H NMR as an internal standard (δ = 0 ppm), CDCl 3 for 13 C NMR as an internal standard (δ = 77.0 ppm). 1 H NMR data are reported as follows: chemical shift, multiplicity (s = singlet, d
= doublet, t = triplet, q = quartet, quint = quintet, sext = sextet, sept = septet, br = broad, m = multiplet), coupling constants (Hz), and integration. High-resolution mass spectra were obtained with a JEOL JMS-700 spectrometer by electron ionization at 70 eV. Elemental analyses were carried out with a YANAKO MT2 CHN CORDER machine at Kyoto University Elemental Analysis Center. Infrared (IR) spectra were determined on a SHIMADZU FTIR-8200PC spectrometer. Melting points were determined using a YANAKO MP-500D. TLC analyses were performed by means of Merck Kieselgel 60 F 254 (0.25 mm) Plates. Visualization was accomplished with UV light (254 nm) and an aqueous vanillin solution followed by heating. Flash column chromatography was carried out using Kanto Chemical silica gel (spherical, 40-100 µm).
Unless otherwise noted, commercially available reagents were used without purification.
Tetrahydrofuran, Dehydrated stabilizer free Super was purchased from Kanto Chemical Co., stored under argon, and used as it is.
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X-ray Christallographic Analysis
ORTEP drawing: 4a
Empirical formula C22 H22 O4 Theta range for data collection 2.11 to 27.04°. -7<=h<=6, -12<=k<=8, -19<=l<=20 Reflections collected 
Index ranges
